WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa] Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
A61M 1/14 



Al 



(11) International Publication Number: WO 97/02056 

(43) Internationa! Publication Date: 23 January 1997 (23.01.97) 



(21) International Application Number: PCT/SE96/00897 

(22) International Filing Date: 3 July 1996 (03.07.96) 



(30) Priority Data: 
9502397-4 



3 July 1995 (03.07.95) 



SE 



(71) Applicant (for all designated States except US): ALTHIN 

MEDICAL AB [SE/SE]; P.O. Box 39, S-372 21 Ronneby 
(SE). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): CARLSSON, Per-Olov 
[SE/SE]; Morkullevagen 11, S-280 10 Sosdala (SE). 
GILLERFALK, Bjorn [SE/SE]; Rordromsvagen, S-372 00 
Ronneby (SE). FALKVALL, Thore [SE/SE]; Thorildsgatan 
2, S-254 40 Helsingborg (SE). 

(74) Agents: STROM, Tore et al.; Strom & Gulliksson AB, P.O. 
Box 41 88, S-203 1 3 MalmB (SE). 



(81) Designated States: AL, AM, AT, AU, AZ, BB, BG f BR, BY 
CA, CH, CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, IL 
IS, JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV, 
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, TJ, TM, TR, TT, UA, UG, US, UZ, 
VN. ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI. 
CM, GA, GN, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 

In English translation (filed in Swedish). 



(54) Title: A DEVICE IN A DIALYSIS MACHINE 





(57) Abstract 

A device in a dialysis machine for exchangeable connection of a powder cartridge (II) between an inlet (56*) and an outlet (56) for 
liquid. The inlet and the outlet are provided in one and the other, respectively, of two yaws (12, 14), and at least one of these is guided for 
linear displacement towards and away from the other one for engaging the yaws with the powder cartridge (II) under connection of the 
inlet and the outlet to a hollow stud (18, 19; 31) on the powder cartridge positioned between the yaws for conducting liquid through the 
cartridge, or for interengaging of the yaws for short circuit of the inlet and the outlet. 
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A device in a dialysis machine 

5 The invention relates to a device in a dialysis 

machine for exchangeable connection of a powder cartridge 
between an inlet and an outlet for liquid. 

EP-B1 0 278 100 describes a dialysis system wherein 
the dialysis liquid is prepared at the site of use from a 

10 powder (sodium bicarbonate) which is supplied in a closed 
container - cartridge - which is inserted into a holder on 
the machine and is connected to an inlet for water and an 
outlet for the concentrated solution of the powder, which 
is obtained when water flows through the cartridge and 

15 dissolves the powder. This liquid concentrate then is added 
in an accurately measured amount to a water flow in the 
machine for obtaining dialysis liquid having the required 
concentration. 

In a dialysis machine available on the market, which 

20 operates with this system, Gambro AK 100, the cartridge is 
inserted between two yaws pivotal ly mounted on a vertical 
wall of the machine one above the other, one of these yaws 
having an inlet for water and the other an outlet for the 
liquid concentrate obtained by dissolving the powder in the 

25 cartridge when water is allowed to flow through the 

cartridge. Then, the inlet and the outlet are connected to 
hollow studs which are provided at the ends of the 
cartridge. The connection takes place by penetrating 
membranes which are provided on the hollow studs and close 

30 these studs. The upper yaw is swung upwards when the 

cartridge is to be located between the yaws or is to be 
removed from this position after the powder in the 
cartridge having been consumed, but the yaws can also be 
swung towards said wall of the machine, the upper yaw 

35 downwards and the lower yaw upwards, in order that the 

inlet and the outlet, respectively, shall be connected with 
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two connection pieces on the wall which are dimensioned in 
the same manner as the hollow studs on the cartridge. 
Between these connection pieces there is provided a short- 
circuit conduit so that liquid can flow from one yaw to the 
5 other via the short-circuit conduit without passing through 
a cartridge positioned between the yaws. This short-circuit 
connection is used also when the machine between two 
dialysis treatments following one upon the other has to be 
rinsed and disinfected by circulating a flow of 

10 disinfection liquid through the machine. 

When a dialysis treatment has been effected there is 
always left some liquid in the cartridge. When the 
cartridge after a completed dialysis treatment is removed 
from the prior art dialysis machine it can therefore not be 

15 avoided that this liquid flows out onto the lower yaw and 
soils this yaw and above all the sealing ring or sealing 
rings which are provided in the yaw to seal around the 
hollow studs on the cartridge. When the water evaporates 
precipitated powder remains on the sealing rings. This will 

20 not be removed by the rinsing cycle because the sealing 
rings then are operative to seal around the short-circuit 
connection pieces on the machine. Precipitation or 
deposition of powder on the sealing rings causes increased 
wear of the sealing rings and reduces the sealing ability 

25 thereof so that they often have to be exchanged. In the 
prior art dialysis machine exchange of the rings is 
cumbersome and requires time consuming mounting work. 

The purpose of the invention is to eliminate these 
drawbacks by providing a device of the kind mentioned above 

30 which makes possible that the sealing rings which shall 
seal between the hollow studs of the cartridge and the 
inlet and the outlet, respectively, are exposed during the 
rinsing and disinfection cycle to be rinsed and 
disinfected, and wherein the sealing rings are mounted on 

35 the yaws in such a manner that they can be exchanged in a 
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simple manner when required without extensive demounting 
and mounting work being required. 

The purposes mentioned above are achieved by the 
according to the invention having obtained the 
5 characterizing features of claim 1. 

In order to explain the invention in more detail an 
illustrative embodiment will be described with reference to 
the accompanying drawings in which 

FIG. 1 is a perspective view of a dialysis machine 
10 with the device according to the invention, 

FIG. 2 is a side view of the powder cartridge mounted 
in the dialysis machine, 

FIG. 3 is an exploded perspective view of the powder 
cartridge, 

15 FIG. 4 is an enlarged axial cross-sectional view of 

the lower portion of the powder cartridge with neck and 
screw cap, a valve provided in the screw cap being in 
closed position, 

FIG. 5 is a perspective view of the holder for the 
20 powder cartridge, 

FIG. 6 is an exploded perspective view of the lower 
yaw of the holder, 

FIG. 7 is a vertical cross-sectional view of the 
lower yaw of the holder, 
25 FIG. 8 is an exploded perspective view of the upper 

yaw of the holder, 

FIG. 9 is a vertical cross-sectional view of the 
upper yaw of the holder, 

FIG. 10 is a side view of the holder without the 
30 powder cartridge, 

FIG. 11 is a side view of the holder with the powder 
cartridge mounted therein 

FIG. 12 is an axial cross -sectional view of the lower 
end of the powder cartridge similar to FIG. 4 but with the 
35 valve in a open position, 



WO 97/02056 



4 



PCT/SE96/00897 



FIG. 13 is a side view similar to FIG. 11 but without 
the powder cartridge, illustrating the liquid flow, 

FIG. 14 is a plan view of the holder and the upper 
yaw illustrating the water flow, 
5 FIG. 15 is a side view of the holder with the upper 

yaw displaced to a lower position, 

FIG. 16 is a side view of the holder with the yaws 
interengaged for performing a rinsing and disinfection 
cycle, 

10 FIG. 17 is an enlarged vertical cross-sectional view 

of the yaws in the position of FIG. 16, and 

FIG. 18 is a view similar to FIG. 16 disclosing the 
water flow during the rinsing cycle. 

In FIG. 1 in the drawing there is disclosed a 

15 dialysis machine 10 which is supposed to be of the type 
DrakeWillock system 1000 m and in the present case is set 
up to operate with preparation of dialysis liquid from a 
powder concentrate (sodium bicarbonate), which in an amount 
intended for one or more treatments is enclosed in a 

20 disposable cartridge 11. This cartridge is mounted to the 
machine between a stationary lower yaw 12 and a movable 
upper yaw 14 which can be displaced towards and away from 
the lower yaw on a tubular guide 13. Said guide is 
supported by an holder 15 which is mounted to a vertical 

25 mounting rail 16 provided externally on the machine. Means 
not shown in detail in FIG. 1 are provided for conducting 
water through the cartridge for dissolving the powder in 
the water as is known per se in connection with dialysis 
machines . 

30 Cartridge 11, FIGS. 2 and 3, is cylindrical with 

semi -spherically domed end portions and is made up of two 
parts 11A and 11B of injection molded plastics, preferably 
polypropylene, which are interconnected by mirror welding 
at outwardly projecting circumferential flanges 17A and 

35 17B, respectively. One part 11A, the upper part, which has 
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a larger axial length than the other part 11B such that the 
joint between the parts at flanges 17A and 17B is not 
located midway of the cartridge forms a central circular 
hollow stud in the domed end, said stud comprising a 
5 portion 18 connecting to part 11A and having a larger 

diameter, and a portion 19 projecting therefrom and having 
a smaller diameter, the hollow stud thus formed 
communicating with the interior of the cartridge and being 
closed at the outer end thereof by means of a membrane 20 

LO formed as an end wall on the stud. 

The other part 11B of the cartridge forms in the 
domed end thereof a central circular neck. 21 having an 
external screw thread 22. The neck joins a circular axially 
directed collar 23 which has internally a smooth 

15 cylindrical surface 24 and has externally a circumferential 
row of a saw teeth 25. A cap 26 having a grooved or knurled 
outside surface and internal screw threads 27 is 
dimensioned to be screwed onto the neck and has an end wall 
28 which is connected with the rest of the cap by means of 

20 a number of shear webs 29 distributed over the 

circumference of the cap a small slit or cut 30 being 
provided between the end wall and the rest of the cap said 
slit or cut being bridged by the shear webs 29. The cap 
with end wall 28 and shear webs 29 is injection molded in 

25 one piece of plastics, preferably the same plastics as that 
the cartridge is made of, viz. polypropylene. End wall 28 
forms a circular hollow stud 31 projecting centrally from 
said end wall said stud being closed in the outer end 
thereof by means of a membrane 32 forming an end wall of 

30 the stud. 

End wall 28 has internally a circular row of saw 
teeth 33 which are, however, inclined in the opposite 
direction to teeth 25 on the neck. Moreover, end wall 28 
forms an internal annular bulge 34 having an outwardly 

35 directed cylindrical surface 35. A valve element 36 is 
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mounted on bulge 34 said valve element comprising a 
circular ring 37 with a cylindrical axially directed collar 
38. This collar is so dimensioned that it fits on the 
inside thereof against surface 35, and it has on the inside 
5 an annular bead 39 which snaps into an annular groove in 
surface 35 when the valve element is mounted on bulge 34 in 
the correct position thereof. The valve element comprises 
also a valve member 40 which is cylindrical but at a 
conical portion 41 merges from a portion 42 having a larger 
10 diameter, into a portion 43 having a smaller diameter, said 
latter portion having an outside diameter which is smaller 
than the inside diameter of hollow stud 31 so that portion 
43 can project into said stud, and terminates at an end 
wall 44 at the lower end of the valve member. At the other, 
15 upper end thereof the valve member is connected with ring 
37 by means of four thin resiliently flexible arms 45 so 
that the valve member 40 can be moved axially in relation 
to the ring 37. When the valve element is mounted on bulge 
34 the narrower portion 43 of valve member 40 projects into 
20 stud 31 the conical portion 41 resting under a certain 

pressure against the inside of end wall 28 where this joins 
stud 31, due to under the spring bias of arms 45 which are 
dimensioned to exert in this position of the valve member 
sufficient pressure on said member in order that the valve 
25 member will be kept in sealing engagement with end wall 28. 
Also valve element 36 preferably is injection molded of 
polypropylene . 

A woven or injection molded filter net 46 also 
preferably of polypropylene is located in a recess in the 
30 upper surface of ring 37 and is connected to the ring by 
ultrasound welding. 

After the cartridge thus constructed having been 
pressure tested for control of the tightness of the weld 
between flanges 17A and 17B an amount of powder (sodium 
35 bicarbonate) intended for a single dialysis treatment or 
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several dialysis treatments is filled into the cartridge 
through neck 21, cap 26 then being screwed onto the neck 
until end wall 28 thereof engages the end surface of the 
neck. Then, the smooth inside surface 24 of collar 23 fits 
5 against the outside surface of collar 38 which has an 

annular bead 47 for sealing between collar 38 of the valve 
element and collar 23 of the neck. Collar 3 8 is clamped 
between surfaces 24 and 35 on collar 23 and bulge 34, 
respectively, securing necessary sealing between valve 

10 element 36 and neck 21 and between valve element 36 and 
bulge 34, respectively. Neck 21 has a radial flange 4 8 
which at a flared edge portion 4 9 sealingly engages the 
upper surface of filter net 46 in the peripheral region 
thereof and also serves to locate valve element 36 in the 

15 cap when it is screwed on. Just before the cap is 

completely screwed on teeth 25 and 23 will interengage but 
these teeth shall be so orientated that they allow the cap 
to be screwed on, the teeth 33 of the cap rasping over 
teeth 25 on the neck without engaging therewith. The 

20 cartridge is then completely closed for storage and 

transport until it is connected to the dialysis machine. 
All parts of the cartridge including the net, valve element 
and cap, should be made of one and the same plastics and as 
mentioned above a suitable material is polypropylene. 

25 The holder comprising yaws 12 and 14 in FIG. 1 in 

which the cartridge described shall be mounted will now be 
described with reference to FIGS. 5 to 11 and 13 to 18. The 
stationary yaw 12 is provided with a bushing 50 which is 
inserted into an aperture 51 in the yaw and at a shoulder 

30 formed by an outside flange 52 on the bushing rests on the 
upper surface of the yaw. In an enlarged portion 53 a 
gasket in the shape of an O-ring 54 is located, and on 
flange 52 a further gasket in the shape of an O-ring 55 is 
located. Inside bushing 50 there is provided a tube 56 

35 which can be attached to the bushing or be integral 
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therewith. The upper end of the tube is made tapering by 
being obliquely cut off similar to a cannula while the 
lower end of the tube is adapted to be connected to a hose. 
A lid 57 having a central opening 58 is provided over 
5 bushing 52 and is mounted to yaw 12 by means of bayonet 

coupling means 59 for engagement into matching slots 53A in 
the yaw. An arm 57A with a projection 57B on the lower side 
, thereof is provided on lid 57, and when the lid has been 
located and the bayonet coupling has been engaged by 

10 turning the lid projection 57B is received in a depression 
60 in the yaw. Arm 57A is sufficiently resilient so that 
projection 57B when the lid is being rotated in order to 
disengage the bayonet coupling can slide on the upper 
surface of the yaw and then snap into the depression 60 

15 when the lid is locked in position. Lid 57 maintains 
O-rings 54 and 55 in position in the yaw. 

The upper yaw has a similar arrangement; earlier 
described elements have been given corresponding reference 
numbers with the addition of a prime sign. In this case 

20 there is, however, also provided a ring 61 and a seal in 

the shape of an O-ring 62. Lid 57' which in this case has a 
larger diameter than lid 57 on the lower yaw keeps ring 61 
pressed against the yaw while the ring in turn maintains 
bushing 50' in opening 51' and also maintains O-rings 54' 

25 and 55' in position. O-ring 62 located between ring 61 and 
lid 57' is received by ring 61 and is maintained in 
position by this ring and the lid. 

On the upper yaw 14 an operating member 63 is 
provided which can be swung upwards from the position shown 

30 in FIGS. 5 to 8 about an horizontal shaft 64 to the 

position shown in FIG. 10. The operating member is rigidly 
connected with a lever 65 inside yaw 14. When the operating 
member 63 is in the position shown in FIGS. 5 and 8 the 
free end of lever 65 engages a notch 66 in guide 13; see 

35 FIG. 11. Then, yaw 14 is kept in the position shown in FIG. 
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11. The operating member is arrested in this position by 
means of a protrusion 65A on the yaw, which. engages a 
depression 65B on arm 65. When the operating member 63 is 
swung upwards yaw 14 will initially be moved two cm or so 
5 upwards along guide 13 by means of lever 65 engaging notch 
66 said notch 66 in guide 13 forming an abutment for the > 
yaw to be raised. If the operating member 63 is swung 
further upwards to the position according to FIG. 10 
wherein the operating member is arrested by another 

10 protrusion 65C on yaw 14 engaging depression 65B, lever 65 
will be disengaged from notch 66 and yaw 14 can now be 
displaced freely downwards along guide 13. When yaw 14 has 
been displaced downwards towards the stationary yaw 12, 
FIG. 15, it will be in a lower position, FIG. 16, when the 

15 operating member 63 is folded down with lever 65 engaging a 
notch 67 in guide 13 . 

An helical hose 68, FIGS. 13 and 14, which is located 
in the tubular guide 13 is, at the ends thereof, anchored 
to the lower and the upper yaw 12 and 14, respectively, and 

20 communicates below with a water conduit (not shown) in the 
dialysis machine 10 and at the top with tube 56' in the 
upper yaw 14 for supply of water to said tube 46' while 
another hose (not shown) is connected to tube 56 in the 
lower yaw 12 to be connected to the dialysis machine at a 

25 position where concentrated sodium bicarbonate solution 
shall be supplied for use in the dialysis machine. 

The cartridge 11 described filled with powder and 
closed by means of capsule 26 is mounted between yaws 12 
and 14 as shown in FIG. 11 and indicated by dot-and-dash 

30 lines in FIG. 13 in the following manner. 

The upper yaw 14 is displaced upwards two cm or so by 
the operating member 63 being swung upwards, FIG. 10, and 
with the upper yaw in this position cartridge 11 at stud 31 
on screw cap 26 is passed through the central opening in 

35 lid 57 on the lower yaw 12 and into socket 50. O-ring 54 
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will seal around stud 31. The pointed end of tube 56 is 
moved against end wall 32 and sufficient pressure is 
exerted on the cartridge in order that this end wall will 
be penetrated and will yield. The end wall has a circular 
5 shear line in order to be folded upwards as a pivoted lid 
when tube 56 is pressed against the end wall as is 
indicated in FIG. 4 by dot-and-dash lines. Tube 56 has such 
length that when screw cap 26 engages lid 57 on the lower 
yaw 12 the tube engages valve member 40 and has lifted said 
10 member from the seat thereof on end wall 28 against the 

spring bias of arms 45. After this application of the lower 
end of the cartridge on the lower yaw 12 operating member 
63 is pressed down towards the position disclosed. in FIG. 

11 the movable upper yaw 14 being moved downwards receiving 
15 portion 19 having the smaller diameter of the hollow stud 

in the upper end of cartridge 11, in bushing 50' in the 
upper yaw 14 O-ring 54' sealing around the stud. At the 
insertion the pointed end of the cannula-like tube 56' will 
penetrate end wall 20 of the hollow stud. Sealing ring 62 

20 is not effective in this position because portion 18 having 
the larger diameter of the hollow stud in the upper end of 
the cartridge has a considerably smaller diameter than the 
central opening in lid 57' on the upper yaw 14. Now, the 
cartridge is mounted between tube 56' on the upper yaw 14 

25 and tube 56 on the lower yaw 12 to conduct water through 
the cartridge for dissolving the powder enclosed therein 
into the water for the performance a dialysis treatment. 
The solution discharged from the cartridge is a concentrate 
which will be diluted with water in the machine to the 

30 concentration required for the treatment. The liquid flow 
is disclosed in FIG. 13 where cartridge 11 is indicated 
with dot-and-dash lines only. However, the arrows in FIG. 

12 will show that the liquid from the cartridge flows 
through neck 21, further through filter net 46 to and 

35 through the passage defined by means of collars 23 and 38 
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the liquid passing between arms 45 then to pass between the 
raised valve member 4 0 and the valve seat formed by end 
wall 28 to the hollow stud 31 and from there into tube 56. 
Slit or cut 30 is located outside the liquid passage. 
5 When the treatment (or treatments) have been 

completed the "used" cartridge shall be removed which is 
effected by displacement of the upper yaw 14 upwards two cm 
or so by the operating member 63 being swung upwards (FIG. 
10) . Tube 56' on the upper yaw then will be drawn out of 

10 the hollow stud 19 at the upper end of the cartridge which 
then can be lifted from the lower yaw 12 the screw cap 26 
being withdrawn from tube 56 and valve member 40 being 
again pressed against the seat thereof on end wall 28 by 
arms 45. This is an important function of the cartridge 

is described because remaining liquid in the cartridge cannot 
flow out from the lower end of the cartridge when the 
cartridge is removed from the dialysis machine as is the 
case with existing cartridges for use in dialysis machines. 
Escaping liquid would of course soil the lower yaw and 

20 parts of the dialysis machine located below said yaw, which 
is not very nice for the people who are handling the 
dialysis machine. Now, the cartridge can be taken to a sink 
or the like where the screw cap at the lower end of the 
cartridge is unscrewed for emptying the cartridge. 

25 Unscrewing which is prevented per se by the locking 

engagement between teeth 25 on neck 21 and teeth 33 on end 
wall 28 of screw cap 26 cannot take place unless the shear 
webs 29 between end wall 28 and the rest of the screw cap 
are broken with the consequence that end wall 28 with valve 

30 element 36 can fall off the rest of the cap. Only an 

initial turning of the cap at unscrewing is necessary in 
order that the end wall will come loose and a free passage 
thus will be opened for the liquid through the cap from the 
interior of the cartridge. It is thus not necessary to 

35 unscrew the cap completely. As far as end wall 28 tightly 



WO 97/02056 1 2 PCT/SE96/0O897 



adheres to the neck due to the fact that snug fit between 
bulge 34 on the end wall and collar 38 on the valve unit 
may be necessary in order to obtain satisfactory sealing 
therebetween it may be necessary to pull the end wall from 
5 the neck by the fingers after the initial unscrewing of the 
cap. As soon as the end wall has come loose and has fallen 
or has been pulled off the cap cannot be used for reclosing 
the cartridge, and it is thus made impossible for the 
cartridge to be filled again with powder at the site of use 

10 with following risk of wrong dosage, filling of wrong 

powder, or contamination of the interior of the cartridge. 

The cartridge must thus be discarded after having 
been used once but the material thereof just as the 
material of the screw cap including the end wall and the 

15 valve element can be recovered and can be collected for 
recovery in a particulary convenient manner if the two 
parts as has been mentioned for the preferred embodiment 
consist of one and the same material for example 
polypropylene. 

20 After each dialysis treatment a rinsing and 

disinfection cycle is effected in the dialysis machine 
disinfection liquid being passed from one yaw to the other 
without passing through a cartridge mounted between them. 
In order to effect a rinsing and disinfection cycle the 

25 upper yaw 14 is moved to the lower position in which it is 
engaged with the lower yaw 12 in the manner described 
above. Operation member 63 is swung upwards, FIG. 10, so 
that arm 65 disengages the upper notch 66 in guide 13, the 
yaw is pushed downwards along the guide under compression 

30 of hose 68 to the position according to FIG. 15, and the 
operating member 63 is swung downwards to engage the lower 
notch 67 for engaging yaw 14 with yaw 12, FIGS. 16 to 18. 
Then, lid 57 on the lower yaw 12 is received by the central 
opening in lid 57' on the upper yaw 14, FIG. 17, lid 57 on 

35 the lower yaw 12 being dimensioned in such a way that the 
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O-ring 62 on the upper yaw 14 seals against the outside of 
lid 57 as shown in FIG. 17. O-rings 54 and 54' have no 
sealing function, however, with the yaws in this position. 
When rinsing and disinfection liquid now is allowed to flow 
5 to the upper yaw 14 through hose 68 the flow circuit is 
short-circuited to the lower yaw 12 as indicated in FIG. 
18. As will be seen from FIG. 17 O-rings 54 and 54' are 
exposed to the flowing liquid so that they will be 
overflown by liquid under the rinsing and disinfection 

10 cycle, which is important because these O-rings shall seal 
against the two end connections of the cartridge and this 
sealing can be jeopardized if there is precipitation or 
coating of bicarbonate on the O-rings. It is not necessary, 
however, to rinse O-ring 62 because it has no sealing 

15 function in connection with the dialysis procedure itself. 

The O-rings can all easily be exhanged when necessary 
by lids 57 and 57', respectively, thanks to the bayonet 
coupling easily being removed from the associated yaw as is 
necessary in order to get access to the O-rings for 

20 exchange. Also bushings 50 and 50' with tube 56 and 56', 
respectively, for the same reason can be easily exchanged 
if this would be necessary due to the fact that the pointed 
end of the tube has become blunt after use for some time. 
The holder for the cartridge is thus well suited for 

25 maintenance and repair works . 

The embodiment described can be modified within the 
scope of the claims, thus, the valve in the screw cap can 
be constructed in another manner. 

In the embodiment shown the sealing rings are kept in 

30 position by means of a lid which is removably mounted to 

the yaw by means of a bayonet coupling but a quick coupling 
of another type can be provided for mounting the lid which 
can also be constructed to be screwed onto a hollow stud on 
the yaw. 
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The device for locking the movable yaw in different 
positions on the guide can also be constructed in another 
manner than that shown herein. The movable yaw can be 
constructed to be clamped in different positions oh guide 
5 13 and it can also.be displaceable by means of a screw/nut 
device or a rack/gear device. Both yaws can also be guided 
for parallel movement towards and away from each other by 
means of a link system. 

Each protrusion 65A and 65C, respectively, can be 
10 replaced by a spring biassed ball mounted in a seat said 
ball being pressed back against the spring bias by arm 65 
.to snap into depression 65B. 

0-rings are suitable sealing rings but sealing rings 
of another type can no doubt be used in the device 
15 described. 

The device of the invention can also be used for 
mounting cartridges of another embodiment than that shown 
herein provided, however, with hollow studs for sealed 
connection with the yaws. 
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CLAIMS 

1. A device in a dialysis machine (10) for 
exchangeable connection of a powder cartridge (11) between 
an inlet (56') and an outlet (56) for liquid, 
5 characterized in that the inlet and the outlet, 
are provided in one and the other, respectively, of two 
yaws (12, 14) at least one (14) of which is guided for 
linear movement towards and away from the other one for 
engaging the yaws with the powder cartridge (11) under 

10 connection of the inlet and the outlet to a hollow stud 
(18, 19; 31) on the powder cartridge located therebetween 
for conducting liquid through the cartridge, or for 
engaging the yaws with each other for short-circuiting of 
the inlet and the outlet; 

15 2. Device as in claim 1, wherein there is provided on 

each yaw (12, 14) a sealing ring (54, 54') for sealing 
around the hollow stud (18, 19; 31) on the powder cart- 
ridge . 

3. Device as in claim 2, wherein there is provided 
20 for maintaining the sealing ring (54, 54') on the yaw (12, 

14) an annular lid (57, 57') which is detachably connected 
with the yaw. 

4. Device as in claim 3, wherein the lid (57, 57') is 
detachably connected with the yaw (12, 14) by means of a 

25 bayonet coupling (59, 59'). 

5. Device as in claim 3 or 4, wherein the annular lid 
(57) on one yaw (12) is smaller than the annular lid (57') 
on the other yaw (14) to be encircled by said latter lid 
when the yaws (12, 14) are interengaged. 

30 6. Device as in claim 5, wherein the larger lid (57'). 

on said other yaw (14) is provided with a sealing ring (62) 
for sealing between the lids when the yaws are 
interengaged . 

7. Device as in claim 6, wherein a spacer ring (61) 
35 on said other yaw (14) is engaged with said yaw by means of 
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the lid (57 r ) to maintain the sealing ring (54') for 
sealing around the hollow stud of the cartridge (11) which 
is connected to the yaw. 

8. Device as in claim 7, wherein the sealing ring 
5 (62) for sealing between the yaws (12, 14) is located 

between the lid (57') on said other yaw (14) and said 
spacer ring (61) . 

9. Device as in claim 1, wherein the lower yaw (12) 
is stationary and the upper yaw (14) is linearily 

10 displaceable on a guide (13). 

10. Device as in claim 9, wherein an operating member 
(63) provided on the displaceable yaw (14) is adapted to 
engage with the guide (13) for locking the yaw on the guide 
on one or more positions. 

15 11- Device as in claim 10, wherein the operating 

member (63) is pivotable between a locking position and an 
unlocking position and is adapted to engage with a recess 
(66; 67) in the guide (13) in the locking position. 

12. Device as in claim 11, wherein the operating 

20 member (63) is adapted to effect limited raising of the 
displaceable yaw (14) under displacement thereof on the 
guide (13) when pivoted from locking position to unlocking 
position with the guide (13) as abutment. 



WO 97/02056 PCT/SE96/00897 

1/16 




WO 97/02056 



PCT/SE96/00897 




WO 97/02056 



PCT/SE96/00897 



3/16 



31 




FIG. 3 



WO 97/02056 



Z./16 * 



PCT/SE96/00897 




FIG. A 




FIG. 5 



WO 97/02056 



PCT/SE96/00897 




FIG. 7 



WO 97/02056 PCT/SE96/00897 

7/16 




WO 97/02056 



PCT/SE96/00897 



8/16 




FIG. 10 



WO 97/02056 



PCT/SE96/00897 




FIG. 11 



WO 97/02056 PCT/SE96/00897 

10/16 




FIG. 12 



WO 97/02056 



PCT/SE96/00897 




4 



WO 97/02056 PCT/SE96/00897 

12/16 




WO 97/02056 



PCT/SE96/00897 



13/16 




FIG. 15 




FIG. 16 



PCT/SE96/00897 



15/16 




FIG. 17 



WO 97/02056 



PCT/SE96/00897 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 96/00897 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC6: A61M 1/14 

According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED ' " 



Minimum documentation searched (dassiftcation system followed by classification symbols) 

IPC6: A61M, A61J, B01F 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0481257 Al (GAMBRO AB), 22 April 1992 
(22.04.92) 



DE 4138140 Al (FRESENIUS AG), 27 May 1993 
(27.05.93) 



EP 0278100 A2 (GAMBRO AB) , 17 August 1988 
(17.08.88) 



1-12 



1-12 



1-12 



| Further documents are listed in the continuation of Box C. £^ Sec patent family annex 



* Special categories of cited documents: 

A* document defining the general state of the art which is not considered 
to be of particular relevance 

* E* eriier document but published on or after tbe international filing date 

L* document which may throw doubts on priority claitn(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or other 
means 

*P* document published prior to the international filing date but later than 
the priority date claimed 



T* later document published after tbe international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X* document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

*Y* document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Dale of the actual completion of the international search 



22 October 1996 



Date of mailing of the international search report 



2 3 -10- 1996 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 



Authorized officer 

Inger Lofgren 

Telephone No. +46 8 782 2S 00 



Form PCT/1SA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 
Information on patent family members 



01/10/96 



International application No. 
PCT/SE 96/00897 



Patent document 
cited in search report 



Publication 
date 



Patent family 
nber(«) 



Publication 
date 



EP-A1- 0481257 



22/04/92 



AT-T- 

DE-D.T- 

ES-T- 

JP-A- 

SE-A- 



131078 
69115218 
2080210 
4259469 
9003278 



DE-A1- 4138140 



27/05/93 



EP-A- 
JP-A- 
US-A- 



0543283 
7184993 
5304349 



EP-A2- 0278100 



17/08/88 



AU-B- 

AU-A- 

CA-A- 

DE-A- 

JP-A- 

KR-B- 

SE-B.C- 

SE-A- 

SE-A- 

US-A- 

SE-D- 

SE-D- 



595423 
1134788 
1286284 
3780440 
63194666 
9508519 

467142 
8700461 
8702234 
4784495 
8703120 
8703626 



15/12/95 
05/09/96 
01/02/96 
16/09/92 
16/04/92 



26/05/93 
25/07/95 
19/04/94 



29/03/90 
11/08/88 
16/07/91 
20/08/92 
11/08/88 
31/07/95 
01/06/92 
07/08/88 
07/08/88 
15/11/88 
00/00/00 
00/00/00 



Form PCT/ISA/210 (patent family annex) (July 1992) 



